Successful banking of pancreatic endocrine cells for transplantation.
To determine optimal freezing and thawing conditions for rat pancreatic endocrine cells (PEC) and insulinoma cells, five different cryopreservation protocols were compared in this study. PEC and insulinoma cells were cooled at rates of between -0.3 degrees C/min and -5 degrees C/min to -70 degrees C in the presence of 10%, 15%, or 20% dimethylsulfoxide (DMSO) with a programmable temperature controller and then transferred to liquid nitrogen for storage. Frozen cells were thawed by either rapid (in 37 degrees C water bath) or slow (in air) thawing procedure. One hour after the thawing process, cellular viability was determined by trypan blue dye exclusion. The viability results for PEC and insulinoma cells were similar and showed that a slow cooling rate at -0.3 degrees C/min in combination with a rapid thawing in 37 degrees C water bath gave the best results, with up to 80% cellular viability. Cryoprotectant DMSO used at 10% concentration was the most effective among the three concentrations tested. Later, transplantation studies were performed with PEC cryopreserved with the best protocol, which is -5 degrees C/min to 4 degrees C, held for 3 minutes, -0.3 degrees C/min to -7 degrees C, held for 3 minutes, -0.3 degrees C/min to -40 degrees C, and -5 degrees C/min from -40 degrees C to -70 degrees C in 10% DMSO with a programmable temperature controller then transferred to liquid nitrogen for storage.(ABSTRACT TRUNCATED AT 250 WORDS)